months and had steadily grown worse, until he was compelled to abandon his occupation. The only point in his previous history that appeared to throw any light on the causation was a somewhat vague account of pulmonary tuberculosis two years previously.
On admission be was well developed and, except for some cyanosis, healthy looking. The evening temperature usually rose to 990 F. The whole interest of his case centred in the circulatory system. The pulse, 88, was of very low tension and small calibre, although regular. The pulsus paradoxus was present. The veins in the neck were very full and pulsated visibly. The heart showed a wide impulse extending on the left side from the third to the sixth intercostal space. Change of posture made no alteration in the position of the impulse. There was great systolic retraction all over this area with a powerful left ventricle beat. On palpation systolic and diastolic shocks were felt. On auscultation there was a triple rhythm; the first sound was short, but no murmur of any kind was audible. Sir Thomas Barlow pointed out that the cardiac sounds were muffled below the level of the fourth costal cartilage on the left side. Both lungs showed some congestion at the bases posteriorly. The liver extended almost two finger-breadths below the right costal margin; it was slightly tender and unduly hard. The spleen extended two finger-breadths below the left costal margin. There was marked cedema of both lower extremities, extending up to the thighs. The urine, specific gravity 1015, was free from albumin and blood.
Sir Thomas Barlow, in a special note, expressed his opinion that these symptoms pointed to an adherent pericardium with mediastinitis, left pleurisy, and perihepatitis. There was great iimprovement after rest, and the oedema entirely disappeared in three weeks. The patient was readmitted under Dr. Poynton on September 21, with the history that after leaving the hospital all the symptoms at once returned. At this time his condition was obviously worse, although he had not done any active work. His pulse was more rapid (90-100), the oedema had reappeared, and there was some fluid in the abdomen. The face was cyanosed and engorged and the jugulars very full. Breathlessness and palpitation were now complained of. The cardiac condition showed all the phenomena noted above, and the triple rhythm and small, lowtension pulse were extremely well marked. The liver was larger, reaching almost to the umbilicus, and the spleen about the same size. There was no albuminuria.
It was evident on investigation that the rest in bed rapidly got rid of the cedema, but on the least exertion it reappeared and breathlessness was at once complained of. A walk up and down the ward was sufficient to cause symptoms in these circumstances, and in face of the physical signs it seemed possible that the operation of cardiolysis would be beneficial. The great difficulty in the decision was that of excluding a considerable inyocarditis, and with regard to this the most encouraging point was the rapid improvement that occurred when strict rest was enjoined.
The operation was done by Mr. Trotter on October 5, 1908. A semicircular flap was marked out in the precordial region and was reflected upwards. It included all the structures anterior to the ribs. The fourth and fifth ribs were those which seemed to move most with the movements of the heart, and a length (between 3 in. and 4 in.) of both were removed, the periosteum being left behind. The pericardium was found much thickened and adherent to the chest-wall over the region exposed. After removal of the ribs the structures over the heart accommodated themselves far more easily to the cardiac movements. The flap was replaced and the wound completely closed.
The after-treatment of the case has required close attention. It seemed at first, in spite of the favourable result of the operation, as if the cardiac muscle was more at fault than was thought, and that after all we were possibly dealing with a cardiac fibrosis. His mother, fortunately for us, brought alarmist accounts of him after his departure from the hospital, which led us to believe he was in extremis, and enabled us to readmit him for a long period into the hospital. On his return it was apparent that, far from being worse, his condition showed distinct improvement. He remained on his third admission two months in the hospital, of which about five weeks were spent in bed. He was then allowed to get up, and lastly to walk a little. In January he could sit up for six to eight hours, with his legs hanging down, without getting any, or more than very slight, oedema of the ankles. The liver was then only one finger-breadth below the costal margin, and the spleen one and a half finger-breadths. At the present time we believe that the operation has been justified by the result even if the improvement goes no further; for the patient can now go for a walk extending over half an hour, and in the evening there is only slight pitting over the ankles. He looks more healthy and is much less breathless. His pulse has more power and is not so small in size. The size of the heart is somewhat diminished; the liver, although easily felt and harder than normal, is decidedly smaller, and the spleen scarcely palpable. The veins in the neck have become greatly reduced in size. There is still a cantering rhythm. This improvement has been very gradual and slow, and we believe has been materially assisted by the continuous use of small, repeated doses of digitalis (ilt v of the tincture) since November. No exercise of any sort except mnassage was permitted for three months after the operation, and since then it has been graduated. During the last fortnight he has not been quite so well. There has been a slight increase in the cedema and a sensation of fatigue on slight exertion, and as a consequence of this more rest has been ordered.
In conclusion, we may repeat that so far as the general condition of our patient was concerned he appeared to be a favourable case; for he improved greatly with complete rest, but was quite unable to cope with exertion of the most ordinary kind. His general health and developmnent were good, and his disposition cheerful; there was no valvular lesion, and there were striking indications of mechanical embarrassment. Nevertheless we felt then as we feel now-that it is in reality a very difficult matter to gauge the condition of myocardium. The patient's improvement has been slow and we do not bring him forward as an example of a complete cure, but he is undoubtedly in a much better condition than he was, and we hope that with continued care he has not yet reached the limit of his progress. We wouldemphasize in particular the great improvement in the force and volume of pulse and the diminution in the size of the spleen and liver, and of the degree of dropsy. On the other hand, it must be pointed out that the cantering cardiac rhythm is still present and the action as irritable as it is in some cases of " soldier's heart." We believe that the choice of suitable cases is not easy and would in particular look with suspicion upon cases of multiple serositis in which there may be, so far as the heart is concerned, indication for this operation, but which, from their tendency to show exacerbations and to spread fronm one serous mrembrane to another, would probably not be influenced favourably by surgical interference.
The operation of cardiolysis was first suggested in 1902 by Brauer and put in practice by Petersen-two names which to-day are associated with another and much more important advance in the surgery of the chest. The name cardiolysis is perhaps a little misleading, as it is at any rate a good deal more impressive than the surgically simple procedure to which it is given. It was pointed out by Brauer that in certain cases of adherent pericardium, where the heart is embarrassed by fixation to the surrounding parts, a considerable amount of this overloading of the heart's action could be got rid of by rendering the precordial part of the chest-wall more flexible than normal by removing its bony and cartilaginous framework. No extensive separation of adhesions was suggested, and it is obvious that under the circumstances in which the operation has to be done such procedure would be very dangerous. In the first place, the circulatory conditions are very unfavourable for prolonged general anaesthesia, while the risk of tearing the left pleura or even the heart-wall would seem to be very great. The suggestion of Brauer was therefore prima facie an excellent one, and it obtained immediate practical justification in the operations done on his cases. The operation was extremely simple and short and the results encouraging. Nevertheless, it seems to have been very little done. A review of the subject published in August, 1908, by Ernst Venus 1 gives a total of seventeen cases, three of them being Brauer's.
The article contains a summary of all the cases and seems to be founded on a very complete study of the literature. There is no death recorded as the consequence of the operation, and the results appear on the whole to be very good.
In regard to the indications for operation there is a fairly general agreement amongst the various authors that those cases only are suitable in which the heart has shown some capacity for recovery under treatment by rest in bed. Clearly, if relief of the overloading of the heart is to be obtained by mobilisation of the precordium, the capacity of the heart to recover must be demnonstrable when the overloading is relieved by rest. It would seem, then, that the most suitable cases are those in which the heart is just inadequate for active life.
In all the published cases general ancesthesia seems to have been used, on the whole, without much trouble. The operation need not last more than a few minutes, and no very profound degree of ancesthesia is necessary, so that if the patient has been kept at rest for some time previously, there seems no great objection to the use of chloroform. If it were necessary, however, to do the operation at a time when the heart was in an unsatisfactory condition, there can be little doubt that a local ancesthetic should be preferred. As is well known, the chest-wall can be very satisfactorily infiltrated with eucaine and adrenalin, and one has been able, for example, to open the pericardium very freely under it in a child with purulent pericarditis, without causing pain. The technical details of the operation are very simple. A horseshoe-shaped flap should be nmarked out, having its base above at the third rib and its apex at the seventh. The inner edge should be over the sternum, and the outer in the region of the nipple line. The flap is turned up with the pectoralis, and all the structures external to the ribs. The fourth and fifth ribs are those most commonly excised, but the extent of the rib resection will of course depend on what is found. A length of at least 3 in. or 4 in. of combined rib and cartilage must be removed. The third, the sixth, and even the seventh rib must also be dealt with if it appears necessary, and even the left edge of the sternum has been excised when the heart was obviously fixed to it.
There has been but one subject of disagreement in the matter of technique, and that is the question of the removal of the costal periosteum. Kiittner, Danielsen, Leukenbach, and von Beck all insist on the imeportance of removing the whole periosteum of the resected ribs, lest the mobilized part of the chest-wall become rigid again. Konig, however, points out that this is extremely difficult to do, and has, in addition to the general disadvantage of prolonging the operation under circumstances where saving of time is very important, the special disadvantage that there is considerable risk of a wound being made in the left pleura.
The latter, as is now well known, comes inwards normally as far as the left edge of the sternum, and is by no means necessarily obliterated in these cases. K6nig recommends, therefore, that the anterior periosteum only should be removed. That this is the proper course to follow and is not likely to lead to re-ossification is shown by a number of cases in which the precordium has remained flexible for a long period, and especially by a case of Kbnig's, in which two and a half years after the operation, the patient having died from general tuberculosis, an autopsy was made. It was shown that practically no ossification had occurred. The possibility of leaving the periosteum without damaging the usefulness of the treatment makes the operation still more simple, and removes the only serious risk it could be supposed to have.
In the case reported here, the fourth and fifth ribs were removed for a length of about 4 in. in front of the heart, the periosteum being left behind. The latter was obviously adherent to the front of the pericardium and pleura, and the extent to which it was drawn in and out by the tumultuously beating heart gave one a very clear idea as to how much the cardiac movements must have been hampered by the rigid chest-wall.
DISCUSSION.
Dr. ALEXANDER MORISON, referring to the question of the removal of the rib-periosteum, said that two years ago, in a case of his at the Great Northern Hospital, Mr. Stabb removed two ribs to relieve pressure resulting from a sarcomatous growth in the chest, the periosteum of the ribs being left. The patient, after being much relieved for several months, ultimately died, and it was found that the ribs bad been entirely reproduced. He concluded, therefore, that in future cases it would be desirable to remove the periosteum. Last May Mr. Stabb, at his suggestion, removed a considerable part of the fourth and fifth ribs in a patient who suffered from a very large heart, due to aortic valvular disease, and who had frequent attacks of what was usually termed angina pectoris. Nitrite of amyl had lost its effect, and had to be used in increasing doses; sleep was disturbed, and the patient was incapable of doing any work. There was no question in this case of adherent pericardium, but the operation was undertaken to allow more room for the enlarged heart. Mr. Stabb removed the ribs with their periosteum. A small puncture was accidentally made in the pleura, but it had no ill-effect. The result of the operation was satisfactory; the so-called cardiac pain had been to a great extent relieved, and the patient's condition was much improved. In another case, diagnosed as adherent pericardium with enlarged -heart and double mitral disease, Mr. Stabb removed portions of the fourth, fifth and sixth ribs, with the periosteum covering them. There was a considerable rupture of the pleura, and the patient was considered to be practically moribund for some days after the operation, but gradually recovered. Three months later there was fresh evidence of pericarditis, which ultimately proved fatal. In the present case it might be anticipated that a reproduction of periosteal bone would lead to a recurrence of the symptoms. Mr. Stabb had expressed the opinion that in such operations the rib should be removed without the periosteum, and as much as possible of the latter dissected away afterwards.
The PRESIDENT (Sir Thomas Barlow) was impressed with the improvement in the boy's condition; he was more tranquil, and there was no dyspncea. In almost all cases of adherent pericardium with mediastinal thickening there was a considerable reflux in the jugular vein, and one of the signs of improvement in the present case was that this had practically disappeared. With regard to the removal of periosteum of the ribs in the operation of cardiolysis, he would lhave thought that in the cases where there was very marked systolic retraction, and therefore probably considerable mediastinal thickening, the risk of damaging the pleura was not great. He had made many autopsies on such cases, and had found that, in aggravated cases, the pleura was firmly adherent to the surface of the pericardium. Surgeons would bear witness to the great tendency of the periosteum to re-form bone, and he should think that if the periosteum were removed the procedure was likely to be of more value than if it were left. Mr. R. J. GODLEE pointed out that the membrane left behind at the operation was chiefly perichondrium and not periosteum, and asked if it were not true that cartilage was not reproduced even if the perichondrium was left. He did not think there was much risk of new bone being formed in the present case.
Sir JOHN BROADBENT did not understand how the operation could relieve the right ventricle, and he noted that in the present case there was still some enlargement of the liver, and also a tendency to cedema and some pulsation in the veins of the neck. He could understand the relief which the operation would give to the left ventricle, especially in such cases as Dr. Morison had mentioned, in which there was anginal pain caused by compression of the heart and limitation of its movement.
Dr. W. EWART asked whether it was thought that the after-treatment had yet had its full chance, and whether, with the vastly improved conditions and the recession of the veins of the neck, there was not a great likelihood that skilful physical treatment by rest, judicious exercise, and nutrition would not still further improve the condition. He inquired whether the liver had diminished in size.
Mr. A. E. BARKER suggested that without removing the periosteum its bone-forming properties might be prevented by the application of the cautery, and thus the risk of opening the pleura avoided.
Mr. TROTTER, in reply, said the improvement in the case continued, and the treatment was being carefully regulated from the point of view mentioned by Dr. Ewart. Dr. Morison had quoted only one case in which regeneration of bone occurred, and in that case the periosteum remained in contact with a sarcoma. It was clear that the conditions under which the periosteum remained had considerable influence upon the tendency to the regeneration of bone; thus in cases of empyema there was much bone formation when the periosteum was left. More regeneration was likely to take place where there was a growth than in a wound with no inflammatory reaction. The cases related by Dr. Morison did encourage the surgeon to attempt routine removal of the periosteum, as it seemed impossible, even with the greatest care, to remove the periosteum from the back of the rib without opening occasionally the left pleura. Hie should not advise attempting to remove the rib with its periosteum intact, as the pleura would almost certainly be opened. The anterior periosteal covering need not be detached, but that on the deep surface of the rib should be separated with an elevator before the rib was excised, and could perhaps afterwards be removed by dissection.
